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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device provided with a test circuit in which a performance 
test time can be shortened without increasing a circuit area. 

SOLUTION: An internal circuit 1 is operated based on a 
first reference clock signal CLK, an input/output circuit 15 
performs output operation of data DQ outputted from the 
internal circuit 1 and data input/output operation for the 
internal circuit 1 based on a second reference clock signal 
DQS. A comparison discriminating circuit 16 outputs a 
discriminated result TR in which it is compared and 
discriminated whether data DQ to be discriminated 
outputted from the internal circuit 1 and an expected value 
EX of the data to be discriminated are coincident or not 
based on the second reference clock signal DQS. 
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*>^> a yi § *i & few^x - ? t . mm&r - ? <7)mw 
tzz b *msLt-i-&mt& i £**>**f*§si. 

•r- 9 b mimmm. b th-Wrth £ JtRf&H fc L 

zw® b -thmxm 3 ie»*>¥#f*isi!. 
imnmb m&im Lxmmim^m tatii-m^b 



'>VT)\sT-9btx?^ti^mnm&mt:. sate 
z<^»*^n.y^ft^tci5iwLrai^-fsw^t*^ 

H?Tie#^-f -yf-[s]Bt-^LTA7J$fL.|>H«f5Jt«*S*^ 
•e#l-f!h.5 'yf-*-6 5-yf-|3»i:*><5,«j£Lfcii:^ 
K fc "t 4 6 ietJW3*fr§ilS . 

Hinemzcog^? o -y ^ « *>±* { o Ri/±-hTt< 

ffrie#X^ y^BffiS:^LTA*$^SMSJt«^*S- 

'y^-ism:ai^-ri»ss?0sst*^fiifi!4t^^t$-!|f 

im^9) mtiitnm^Rt/^mmzii, ms-> 

x , i^zosm^ a y 9mn<r>{mzmm^?&b Ltz 
z b £ffl&b?&mi!i<m2nm8w\-ftij>Hz§ffl<v¥ 

m^m i o ] mummmmmi. ddrsdram 
<m*&LT-9t ttzzb zwi&b'f&msm i nm. 

[000 1] 

m^Rx/^-^m^ta Lustra y^mmzmmtx 

R3y>?DtXDRAM IZffl-? h i><7)X'$) i> . 

i o o o 2 ] ifi^. ^ ^& 'J JHffl»»o»ffta«*>i«awfc 

^tt>^rW DRAM #c7)^< ^ t> ^U^ilJecOSjI-fb^' 

v vtm^zmmbx'iioi'y-rui-xDRAu <sd 

RAM) ^Hffl^$il4(C2o^. SDRAMC 
fctvfi, Kf^il^5! : 5:-g)SiI^$r0I.^J6tc. SD 
R (single data rate) s>(bDDR (double data 
rate) ^bW<iLX\^&. ZLX. ^W^DDRS 
D R A M cr> W)fPW& i mmzfr-om a X b X"fs OZbtf 

[0003 ] 

[f£fc?)8f*i] DDRSDRAM (i, St^tOSDRAM 
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[0004] ihmimimcMbix. m^tnLa-7y 

K R e a d ifKfi £tl& t . g^?n -y ^ff-f-C LKtf) 
4*>±* J 0 (CS-3"V>T ^com^-th L 3 7 > H R e a d # 

[000 5] dcOt#. ttt2l-r-?DQii, ^r^SJfl 

LTJii:*jSft.*fctf>. KfiWSDRAMCitU x-? 
U-H42fgfc&|>. 

[0006] a*»fwf{c«. ^-comm? u-v? 

fi#DQStA^T-^DQ*<A^$tl s SS~?)£Jit? 
o y ? fl^D Q S cr>ii-h±rf 9 &,z/&*>Ttf *) (cRXB L 

[0007] dOj: d^DDRSDRAMtOKif^i^Sr 

1- £±0 "O DDRSD 

[0008] ^co-r^MUK^-^JSrHl 7^-oTlK 
^-rs . n -y ^ft-f-C L KAl/mftMWm^C M 

ft-ib Lf-^D a N , DbNil V/H-7V7H/"|IJg&2 
KA^ilS. 

[0009] -7^f-ri^i7-9-[lIK2{i, fXht- FW 
0»iig»3fc:J:0«!l»$n6. -f&;b*>. fXK- 
l : ty t )&Z.®f&3l*. -yf-ESSSWl . SW2£fl| 
il^-HB^fctix-f 7f0KSWl S:^-LT^~ 
c7DS2i 9 D y ? fi-^- D Q S .£ -?)V^y\y ? 2£tfJ 
7JU X^h^-KB$^|g- < 7)^^o. y ^ff-^DQ^ 
SKjnxT. •y^-@S&SW2Sr^-L-C£!^ajLr-' 
? D a N , D b N CDI, ^iXii^m^th fztbcr>MiRm*§- 
S L £ -e^f-TU- ^^@S& 2 ^ai^S . 

[00 10] -?/l^rb?-9-[n]g-§2{2, ji^-KB# 

O^ScHvr . ^aiLf-'-^DaN, DbN^SC: 
#2)1. -e^lSAajLr-^DaN, DbN^Hl^JlIISI 
4 frt>ftjjT-? D Q t LT till Ztl& . 
[0011] -Jr, v;Pf-TU^1f|ll»2ii, -f ^ 

xte'H P^;P^MtKfl^S L#A}}£ft.6 . 0 1 8K 

ijvr j: 3 iz^ u^m L-r—f d a n zm—ngm? n . y 

X L T-^D a N jWfcaEIK 4frt>&jjT-?DQbL 
XttttZiXh, 

[00 1 2] LK;UC0StRfi^-SL*<A^3$iX 
St. ^aiL-f-^DbN?rm~<OS^i?o-y^fi^- 



- 9 D b N *<{±J^j HISS 4 ft^ r- * D Q fc LT fcli^ 

[0013] dcDJ: -a&lMftcJ: 0. DDRSDRAM 
cOx-? U— h J: 1 / 2 t LT . KftM^ilUiai&l 
glcft^x-*DQ#A;>]£ix£. -?-LT. fJSS&lslST 
ti. fc^A»L*>##&£ftfc##a^-r-?i:, tB^jT-' 
-^DQtS-JtK-tSCttCiO. SIDDRSDRA 
M#\Eit(C»f£ LTU& tl& . 

[00 14] 

ffl***esi ttch* t^oT. ss^Btrast/iC^ 3 x h ^ti 

[0015] ^7t. m$X> D R S D RAM^double da 
[0016] itz. WfRH 1 1 1-10185 5^$gtC 

m^n-y^m^tLx mm-th ztiz^<o. msmmiz 

[0017] tzztf. z<7)£ 0 %m&X'ii. ftmmm 
commmmmzx o , mm? uy? m*Kn&h±& *) 

" [0018] •?-c:t'. #mm^tmm?v y?iE^bv> 

$>S. 

[0019] Cl^HJ^gWtis ®8&ffi«£iM A 
[0020] 

D y ^ ft-^- C L K ICSo'V iMf U Atb^IUSSl 5 

SBig»i*»4>as*s<tST-^DQoaj^i6f^4:. mie 

rtlEPEISt 1 /v^-r-^A^ib^i Srff 3 . irtKfJ^HJSS 
16lt Hffia^IlOS^^ D -y ^ fi-^D Q S ^ 
■C. H5iep (: lg|5|II!«l*^ai7J?iXi»WI?g7 r -^DQi; 
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[00211 02^-rj; BuldJt^fJ^lHl 

&wtf-'- ? #je;^s#»£: we Lfcwassi* aj*-*- 

4W£@Hi:a»6flMcU:. 

[00 2 2] ifc. @3&CXHl4(C^;-f idle. WIEJt 
REIKI*. i/imi^T-?k LTAT^ft&mMWg 

mmftmkrf-3t-tz,-t)*gfr£itm£&t lx 
«as*3&*-r^r je«3&»5*»*¥ij« Lfe«r3e«€»* . 

[00 2 3] £fz, mSlZTji-tiolZ. mB^'JTJU- 
is/vm&mt. msZm-wmm? u y ^fg-f-coi:^ 
±A* *) Rl/iL-hTfi* 0 ^T^SKSGIir S— *r<o 

SliTfESWe-f-:? ZZtl^tly y y •■/ f-HISSi: 

[00 24] ifc, H7~H9^-rj:d^. ffigeftft 

sr mismnmi mmm Lxmmitmmzftjj-t 

[00 2 5] *fc . H 9 fcrjjrTJ: 3 uiev- U r;u- 
Hiflfim~co**^n.y7fl^i% 
± A< 0 RltiL-hTtf <9 tzm-3 1 >T 3c£fc: mMT h — *f co 
X-i y^m^t. B5ie#^-f •y^HJS§^j'rLTA^$n 

[0026] Hi 3C^-T J: d fc, mieitKHIK 
»tfWeiH»fc:(i. hlUSS^^LTHtflBSZ^ 

s^^o y^{g-t$rA^LT. sm—ommrrt yrm 

[0027] 

Wi:l«|-»J£SMHi. P-^5-£ttLTIMtt-6. 
[0028] DDRSDRAMg-tifjfc-rs^UllJg&l 
(i. mife^CTi: H«T*> 0 . S*g?o y ?fi-s§-c lk 



at/»f^iw»fg-9CM**A*sixi. *i/c. mm?™ 

m^X. ISAajL-r-^DaN. DbN (N=l, 2 
• • ) Srv;^r^^^[USS2lcai73^. 

[0029] -?iv^-~rv?+rmm\±. m~<nmm7t3 

y^m^DQSCOXtllZ^^^X . KABJL'r-^Da 

U^-»Mll»2*»^aj*S<t^gWLajL-r-^DaN. D 

[0 030] «rKai:*J-7 t -*DQli. -yf-HIBSW 
3S-^-LTJ:b®[IIB5{cA^^^. ffi)IB^-coa*^o 
■y^S-tDQSli, X^f •y^l5lg§SW4^^LTit^l5] 
SS5(cA^I$ixl>. 

[003 1 3 m&m®&5tzi&^ -rxh^-vmiz* 
^vwiizhtifrtsbmz&ttitzWZ&n-T-irt) 1 ' 

[00323 i«nis&6 1« % mm-<nmm-7 a 

>y^ft^-DQS**X-Y •y^-HISSSW4Sr^LTA7J$ ; 

[0 033 3 Mtex>f yf-HISgSW3, SW4I1 

•?Z>£d(,zffif8.ZtL&. H?IBX-f -yf-HIBSW 

3, SW4 &l>'it®[a]S& 5 atPPJ^SK 6 fc TSSSilllK 

[00343 mmkmm&snMmmmzmsizvk 

-f. -tKch-h. H3t^-rJt!K[llff55a{i, mfteai^x 
D Q^lgiiy- N9a^U77 f-[H»8 a (CA 
7^I$il. Ki*y-h9b^tT5-yf-|II»8bfc:A^ 

[00353 mm-c^mm^n y ^m^DQsn. m 

IBteiMy- h 9 aON^^Miy-M::A7J£ftl>£: 
h t> tc: . fflBiciiy- h 9 b co P f - a- ^;M1 y- h iz A 

[0 0 36) ifc. HtrlBm-COS^^D.y^ft-^DQS 
(±, -f^WHJIi 0a$:^-tTfliete3iy-h9a 
co P f-v *;H«y- h (CA7J ^iti. tHI^ mfieisjM 

y- h 9 b con ^-v ^;m«y- m;a:*j . 

[0 0 37 3 fi^ZKO^^n y^fi^-DQ 

S*iH K/L-fc&S t , tei*y- h 9 a^Iti k t 

f?o.y?(|^DQSRU'^l:^4t > «cj*y- h 
9 a j&^a-T 4 iHC, Ki*y- h 9 b k * 

[0 0 383 fluIB7 y^-0S#8acOtll^ff^(i, EOR 
EB7 atcA^I^il. -?-cOE OR0S§ 7 a W^jfi 
EX**A^$iT.6. ffiriE5-yf-HI»8b<oaj*fi*«. 
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EOR08&7 bfcAlfrSfU -e^EOR(H]S#7b(C(i, 

[00 39] -fLT. EORH]SS7a3&^Jt»SmCR 
ltf&XZtl. EOR0»7b*»^it«a*CR2*«aj 
j)Ztlh. ZnXolzffi&Z fufc JtlMHK 5 a X'li » A 
^if-^DQi: LTi^tKLf-^DaN. DbNA>*£ 
5(cA7}£ii.&2:, fg~0«^?ny?fi^DQScD:£ 
*>±# 0 W 0 ^So'i, > ggAiii Lf-?D 

a N # 5 •y^-IUSS 8 a 9 y * £ tl . M^Lf- 
?D b N**7 •yf-0»8 b^HI&7 -yf-S*l4. 
[0 04 0] -?-LT. 7-yf-|HlSS8a, 8 bcDtfcTJfl^f- 
^EORig^a, 7 bT"Mf#fflE Xt JtlRSfU 5 -y 
f-ESS8a, 8bcoaJ73ft^-t«S^fflEX,>:^-gc-rS 
fc. Ll^UOJtlBSSCRl . CR2**aj*Sils 5 
•yf-HI»8a. 8 b^^ff-f-t^flE X t A^-gtL 
Sr^i:, H^;K7)itiefe*CRl, C R 2#£b:Jj£ti. 

[0041] mMim^.m&6<7)Mmm^m4i l z^: 

•t. H4(C^-r«^[lISS6a(± s MieJtKHS&5a*»fe 
&j]£iX&ttM&%:CRl , CR2*>'OR[HKl2at 
A7j£i"U ^OREJKl 2aafflAflt*M t N?»'\'*A' 
M O S h 7 y y'X ? Trl ift t T 5 -y *0H 8 c ATI 

[0 04 2] mfie K 5 Vi/X^ Tricot- ^~ 
TR*iffl^j§itS„ 

[0043] .I^i 3 (C»j£$flfcfl£EIK6 afll 
JtKEIB5aA»4,{fJ^S<x4Jt«tt*CRl. CR2*>* 
itCL^t^t, ORUlfgl 2 a^ffiTJff-f-** 

i:OR|3S&l 2a«HJAj|^HWtft4. 
[0044] ^Z.^^^D-y^{f-tDQScO 

[004 5] iXfc, ±IEOj: p{«MDDRSD 
RAMOS»0»o|j|^^05fc:tS!oTlttHfl't*. 
'Jlll»lrt<!0#iBtt-fc/K^i, imizftiL-oX . tztx. 
fcf r 1 j tfHr/H»$R£*§&tr. «lfVC. x-Xh^-K 
2ri££-t&fc. X>f -yf-Hl8&SW3, SW4#"#iI#;« 

[0046] £<7):tfc©T\ * ^ U E8S 1 izwm? n y 7 
(1-vC LKStXII^ajLMffllft-^Re a d#A?3$iX, 
> t 'J 08& 1 C*i t vCR*ifJ ReadlKD 

i3^TliRL = 2) , ^f-7V^Hf[i]S§2tc;mzc7)S 
^Oy^fi^DQStfATJSftSi:. -X^i/EIttia* 
^SJ^aiLT— ^DaN, DbN*^$iX. ^"£7)2 
2g7 O -y ? ff-^D Q S <7)±*>±tf 0 RlfiLibTtf 0 IZM 



^X. •? JU*yU 2 fr^ffiX-lULT-? Da 
N. DbN#££(catfjS*l. -C-Of^aiLT-^Da 
N. DbN*«a}*llI»4*^aj^7 ? -^DQi: tTtB* 

[0047 ] lt!KlH]SS5a^-^Sm7o-y^ft^D 

T . 7-y^-HIK8a, 8 biZ^iH Lt—? D aN, D 

[0048] -eLT. 5-yf«8a, 8 b OttiTJfS^- 
fc« »H*eEXi:#EOR@H»7 a. 7btlf<WfclRS 
*U -e^it^RC R 1 , C R 2 tfWi-cr>m%£7 o y ? 

[0049] IttEXIi *4>*»t*>#*5i4*Ufc» 

f-^DaN, DbN^HU^X'htHi. ttWi&SkC 
Rl , CR2(iLK;^tyir^. 
[0050] «3£0tt6 atll ifc*»S*C R 1 , C R 
2#OR[I]g&l 2at;:A7J§*U ^ORHISS 1 2 a^ 

ajTjft-^*^ - oaB* ? □ y ? fi-f - d q s <r> &*>t# o 

fcScfUT, ¥U5e*S5lTRi; LTitj7l£*U>. 
[005 1 ] -€-LT. JttRSSJIIC R 1 , CR2#i:t>C 

^ 05t^t-J:3t. t HMft-tii L t— D a 3 (c 
I^-AiMULl/^^i;, itmSCRKi 
^~ J? o -y ^ ft-^ D Q S cr>iLh±.i>i 0 £go% ^X 

[ 0 0 5 2 ] f 4 i: . «£I38&6 aT'ti, ^"O**^ 
Q "/ 9 ff-f - DQS CO^^A^T^ K> IZ^K 1 T H 

«*i]sas«TRSraj^*. c:co*s*. 

SKD D R S D R A MOlWjqFII Sr^ffl^rSg t ^ . 
[0 0 53] ±iS<9i 3£flfj3t§*UtDDRSDRAM 

(1) DDRSDRAMOt^ffiLiWfcO^f— ^P— h 

*9hmffligtmmz&bitxi&TZ-*tz> z\t%<. mim 

mZ'fi oZb it* -& ^®b#S!7)M^ * 04 £ t 

[0 0 54] (2) 9\-®$mgiW.V>T-?U-bt:m± 
$-tt4£t^r<. DDRSDRAM^M^f- ^l^- 

[0055] ( 3 ) minffl&ftotzMZ. DDRSD 

RAmzt*m-f&im®mit'mm%®&x'h&c?>x\ 

DDRSDRAM<0f 7 7 0 ffl«OtiAS:(*ih-r-S» £ t 

1fe<7)ffiBnltn®8%5 a&t^fJ^(lISS6 acofllBgS-Sse 
[0056] 116 {C^-ribKIDK 5 b coKHiy- h 9 c 
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-9 f , -i V)<s—?mk\ 0 c , 1 Od, 7-yf-0g§8 
d~8g.&l/EOR[I]g§7ci~7gJi, ButSJtl&EISS 5 
a £ ~ t^«it£T'J> 0 . «i*y- V 9 c . 9 d K 

Tr2£fl-LTA:*J$*u «EiHy-H9e, 9 f tcJiWE 
itiJ}7*—? D Q^'Nf-^r *vHWO S h 5 ^>-'X^Tr3$r 
tf-LTA;>}£ft&. 

[0057] fjld h^yy^? Tr2, Tr3^»y— I- tc 

t^yrmzi 1 aoajae^Aasfu 

[00 58] ZLX. v*l3Bl l ati. mile 

il^tt^Dv^IfDQSH^^hU, Sg-<9 

r2, Tr3^5tC^->$1i-S idt^oTV^. 
[00 59] Zeoiitzm&Zi\t:im®R5b-Cli^ 
fflTj-f- * D Q&^-COSSH^ O y ? ft^D Q S #A 

±#* 9 X'y y f-0SS 8 d lz%t*lb L x- * D a 1 # 5 >y 
y§i"U ^«^-c7)a^^D -y ^ft^-D QSC7)il*>T* 1 ' 
9 X'y -y -HUB 8 e £Kftai Lx-^D b 1 y 
ix, i^cO^HW*^^ a y ^fl-^-DQS <O±*>±*«0 T' 
5-yf-0S§8 f Hf^JtiLT-;y-Da2#5-y^§fl. 
ftcOHll^giip? o >y ^fl-f-D Q S^Sr*,T* { 0 -y 
■f-ESS8gtci%^HJLT-^Db 2*<5 yf-$iX, .TO 

[0 0 6 0] ft^>T. *5-yf-EIB8d-8gtHi, £■ 

ts^tb if- 9 &m~<?mm ? n «y ? fi^ d q s 

6. ^LT. #5v?-E|»8d~ 8 gOttl^fi^E O 
RS»7d~7gTHB^ttEXi:JtR$*i, Jt8$a3lC 
R3~CR6#EOR[I]g§7 d~7 g*^Jii7J$iX^. 
[006 1 ] m!eit©0& 5 btf9Jt«£!S*C R3-CR 

I3E&6 acOORtUggl 2a^4A7Ji:L/iffi«fc-rfL(J' 

in. 

[oo62]^j:3 tmsnjtaiiiiiwett. fife 

fcfctlC, -7-yf-IUSS8d~8g«oai*fi#Ojg^a£ 
MS— <nm^<nmm.<r> y -y +m& 8a, 8b <7)&jim^<r> 

[0063]i7 fc*-rJt«lllB5 c{±, WEJMjEK 

ii£EOR|l]B7 hT?gfiSc£ft£. ClOj:3=5:ftJS^J: 
9. Jt^0fiS5c{iaj^T-^DQi:M#ffiEX*s— gc 
L t S L K/u . — gt Lsfir # h l^uo JURIS* 



CR£it57J-tl>. 

J0 0 64] H9ieJt«2(flISS5ctCftiT. @8(c 
K-fXolz. y-y1~m%8hZjl-LXliiJ)y-'~?DQ$: 
EOR0B7 itCA^J LfcJtR0»5dl: UtiK 
<I?>J±S£[I]8&5dli, 5-yf-05#8hcO»^lcJ:9. it 
K!ll»5cfcJtl/C. Wmfcifi&%?&. %ts. Z<7) 
JM$®S&5c, 5dtcU\ HH<7)^i?ny^fi^-DQ 

[0065] H9 ^-tW^IlISS 6bli, mttttm&M 
C R*<teiiy- h9g^U7 7 f-SSS 8 i £A7J S 
*U KiHy-h9hS:^-LT9 y^llIS88 j tcATjS^. 

s. ffiesn^^o-y^fi-^DQsw, Buisteiiy 

- h 9 8<7)Nfr*>UMy-hlZXJ]Ztl& bthlZ. 

[00 66] it:. mi&%-cr>&m?n y?m^DQS 

y~ h 9 h <7)N^-v *;MBy- h IzAJl Zixt . 
[0067]fot, WIS^roSifl^n.y^ft-f-DQ 

s **h u^i: t , nmy- h9g immti 1 1 

2£?n-y?f!-^DQS**LW<JPfc (gj^y— ^ 
9 h^a-tS title:, te&y- b 9 g^I!:^ 
4. 

[0068] H«f57 -y ^-[HSS8 i , 8 j oajTJfl^i, 
OR0B1 2b{cA^J§il, -e-cOORHJBl 2bc7)ffi^J 
fl-f-Ji. Nf-v^HWOS h^>-^^Tr42:^tT7 
•yf-0S&8klcA7J$n^. 

t 0 0 6 9 ] fyfe h 7 >iSX?Tr4cr>¥- h IZlimiZm 
Z(7)if;07?f|fDQS)!)M WN'-^msii 0 f 
^•LTA7J$ti^». LT, 7-yf-a?&8k*^filBfiJ 
^SSTR^ffiTJSiXl.. 

[0070] COJ: 3C««Sitfc1%e0K6 bTJi. 
mZKOSJU^a.y^ft-^DQS^HU^t^St, «g 
iHy- h 9 6 tibtC. KiSy- b9h itt 

^Lt5 7flHIS8 iT'7-yy$il, OR0f§l 2b(C 

[007 1 ] itz, -y ?m*§-DQSWLU< 

)vtt£h t . <Biny- h 9 h*<»a-r«. 1 1 i>(c ei* 
y- h 9 g *oF«at „ -rs t . jt^mc ntm 

my-h9 h^iYLXy-y^-mS%8 jt'7 7f^, O 
RESS1 2 btciliTJ^ix-i.. 

[007 2] OREJgSl 2b(j, 7 7f@i8 i . 8 j 

^ai^ft^oRi&asraiTj-rs. -et-c, ^-<^m$ 

rvyfm^DQStfLls^jUttc&t. by> : JX9 
Tr4W*>ZtlX. OR0R1 2 b <7)fcB7Jft##*7 -y f- 
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[0073] zcdxo £mtitztitztm\3®vi&. mil 

f-^DQt Lrai^J§itl)S!^ajL-r— ^DaN, D 
b NtftiMmS 5c:gL<UtR5d Tffl«rfiE X t 
JMRSit. Jt«aS*CR^MaSg6b(CA^I$iiS. 

[0074] fjj£ia»6 b-c{±. mim-nmi&omm 

DaN, DbNcr)Jt«SemCR*^ y^-H]S&8 i , 8j 
KJiItf^-yf-^fU -e<?)5-x^-[H]g§8 i , 8 j cr,mtiiE 
^VO RH1SS 1 2 b (CA^) S fl& . 
[0 0 7 5] OR»l 2btii. 7yf-®8&8 i , 8 

smasjRT r k lt aj* six* . 

[0076] icoi d&tM^CiJ: 0. £ O Jli&ym©^ 

«<O»BR«0*!l3eilI»6b<O«««r. 131 0 Ic^-f ¥45^0 

ffl&toVcJimWi 5c^L<(i|al5dt h . 

[0 0 7 7] 01 0tC^-T¥iJ^Il|Sg6 ccO*-7>-^[IlSg 
lib, h7>-^*X^Tr5, Tr6, SSj^y-h9 i~9 
m, 4 >V\'-?|gggl Og, 10hSt/77fllIIS8 1 
- 8 p OHMt&tf KfBi , H 6 K^Jt«lE]8& 5 b b m 

[00 78] |fflB7-y^-HJSS8 1 -8 pCOifc^ff-f-teO 
R0SI1 2clCA^J$^, -e-«7)ORHIS§l 2 ccr>mfim 

HIK8qtcA*§ilS. 
[0 0 7 9] Baffin ^^^tHKl 1 bti, 
a y ? ff-f- D Q S & ^ ^7 y h -f & ft ij •> y h ff^ N 
1, N 2 5:3cSt3 H U-^/Ut LT . t- 5 >-->'.X?Tr5, 
Tr6£3c;£lC:* 

[0 080] HUie^^>hfI-^N2{i, AND0SS13 
KA^SfU -e^ANDIUSSl 3tti. ^»7d 
7?lfDQS^ y^'-^lsISSl 0 i £tf-LTA:*j£ 

yyi/X?Tr7<7)-y—ht,ZAJ}Zix2>. 

[008i]^t. J]*7v?m& \ 1 bo^yhft 

#N 2 K/KO#JRT\ fl(7)i¥^n y 7ft^-D 
QS^LWtttTWt. AND0K1 3<7){tJ* 
ft^*< H K;> t $r x h 7 > i^'X ? T r7#<* > $ tl „ 
O R0S§ 1 2 c CDiitfjimtf? y f-®K8 q T'7 y f-S 
*VC. ^Jjgfc^TRfcLTtWjSil*. 
[0082] ilfico j; 3 K««$n7ti0B«aB<0«i^S: 
01 l(CtC-9TRW«. fXl^-K^£?iit. 
&Jj®K4 Lf- ? D a N . D b N*>"{i!*-f 



[0083] Jt*2HISS5c^t<*A|S|5dt^ttiLT 
— ^ DaN, D bN#A:ft *<0K*ai L-r- 

? D a N , DbNt JfflftffiE X k tf>Jtt»8*C R*^J^ 

[0084 ] TO£0K6cT«:. iA!ilLf-^Da 

n. DbN^^^miSi 1 hcofi^yvm^n 1 , 

N 2 O y 9 DQS (CS-^V ->T 5 y 
^-[hIS&8 1 — 8pMMI&7>y^£*U #7-y*-EI§fr8 1 
~8p<0aj*e^-tf5ORSj«3&*ORIi|»l 2cHUi* 

[00853 -£LT. ^ T >yhft^-N2* i 'HIx'<;Kcj ) 
£#»T\ IS~c7)*J»^O y^fi-^DQS3& { LK;HC 
il*>W&k. ORB»12ctf>atfJ«##5-y?-E!K 
8qT'7 7f?ilt. «S*S*TRfc L/C 48*3*14. 

[0086] Z(V£o%mmzl: K>. ¥HJgEI»6ct:L 

a3Cl7-*«ttULWt^L Jtl8S*C 
R{40&*tiJ Lf-^D a 3c7)A^JtC*-^^T H K/Ut 

[ 0 0 8 7 ] -TS t . W^H]SS6 cT'li, Jt©^*C R 
#7 .y^EJg§8miC5 -yf-Silfca. ^-^HI^N 2 
U^t^T 0 . fr^m-COmm? ay? ff^-D Q S 

TRSriti^-rs. mmm.x-i±. sisddr 

SDRAM<7Diftf^^^ta^Sgi:=5rS. 

[0088] iiecoi olZffif&ZtltlDDR SDRAM 

cDmmwx'iz, msim-<7)mm<ommx^^ixfcim 
( 1 ) yv+®$&8 i~8pcoai^ft^ojg^^m- 

<nm&mJ&<F> =y <y f - Effg 8a, 8 b OffiTj ft-f-co l / 

[0089] (2) «s<»#TR«ai*jsi»a*. ma 

-r-^DQtfoaj*fflift3R«?5l/8i:L. ^ogZWlf 
^ o y ^ff^D Q SO 1 /4 itSIi 1fiX*% h<DX\ 

[0090] -T^^*>, Killil«^flt^-f ^ JtlSHIK 5 
a Rl/mZmZ 6ali, li^D y^llfCLK 

<?>-r. &-<?>mm7v -yrm^DQsnMzm^^xm 
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m:(iiy7M»issi 4*mttzi,cr>x'3br) . mz.com 

■y?fI^-DQS#{4ffi^:7 h@8£ 1 
5 St/WEISS 6 Kf*j£ § tiX V ^ . 
[0092] m&<mi/7 b®8&l 4cr>-m£mi 4lZ 

[0093] fltTie h 5 > 9 TrnOV -Xii , -fix-f 

^v^'x^Trnoy*- Mcli, ^ftefxftfflftJWi-^P 

[0094] Mfia-< V^—?md& 1 0 j <7)tB^fl-^{i. 
■i >J<—?®n 1 0 k Sr^LTteffli^ l-ft^-DQ S P 
LTdi^l$ix^„ ^cDiotc^^ix^fiffl^^ hill 
8814T'kL {ifflftJWI-^PHKJ:^ ;ty£-£-g>h9 

SS 1 0 j <7)A^3g^<OSM*<llifflS$aS . 
[00 9 5] -eLT, ^yA'-^HISJi 0 jcOA^jSS-? 
o^Mffilc J: 9 , {iffi^7hfi^-DQSP(i^-co^D 

«rWflr*-*,ri:fc:J:»K iSfflis? hfl^-DQS P<7)«ffi 

[0 0 96] JJE«J:3fc:$rftfflS<'7hllI»14*M£ 

t ftffl >- ^ h ft-f - d q s p OSStt* ^tCJ: 

0 , Jt&EJSS 5 a T'COS^m Lt-^ D a N , D b NO 
[00 97] fiS-ot. hft-^-DQSPCDjlffiji 

S«HSr«iai-r&ikt=«t l 9« #M^-HiL7-'-^Da 
N . D b NWf-^ ffl* Jdflffl^jM^* ff d 3 k V% 

[0098] ixiMwmm^ mzTjk-tx o tcsse-r 

ZZbtX'Zh. 

■ DDRSDRAMfcfSIW-«,St«|lI»tU'Kc. SiST 
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